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FIELD OF THE INVENTION 

The invention relates to streaming multimedia files via a network. The 
invention relates in particular to enabling the emulation of streaming graphics or video 
animation over the Internet within a broadcast context. 

5 

BACKGROUND ART 

The term "streaming" refers to transferring data from a server to a client so that 
it can be processed as a steady and continuous stream at the receiving end. Streaming 
technologies are becoming increasingly important with the growth of the Internet because 

10 most users do not have fast enough access to download large multimedia files comprising, 
e.g., graphics animation, audio, video, or a combination thereof, etc. Streaming, however, 
enables the client's browser or plug-in to start processing the data before the entire file has 
been received. For streaming to work, the client side receiving the file must be able to collect 
the data and send it as a steady stream to the application that is processing the data. This 

15 means that if the client receives the data faster than required, the excess data needs to be 

buffered. If the data does not arrive in tim'e^^ bri the ofher'hand;' the presentation of the data will , 
■ '* 'nolfee'smobth: ^-■^v.. r.-^.^^^ . : 

The term "file" is used herein to indicate an entity of related data items - ; 
available to a data processing and capable of being processed as an entity. Within the pontext' ' I 

20 of the invention, the term "file" may refer to data generated in reairtime as well as data ' 

retrieved from storage.' ' - ' ' • ' • ■ 

, . Among the technologies ,|that are currently available or under development for ; 
• • ' ; -.1. ■ ^ ■: . , /i- ; 

the communication of graphics data via the Internet are VRML 97 and MPEG-4. VRML 97 ; i 

stands for "Virtual Reality Modeling Language", and is an International Standard (ISO>^EC 

25 1 4772) file forinat for describing iiiterabtive 3D multimedi a content on the Internet. MPEG-4 :^ i 

is an ISO/IEC standard being developed by MPEG (Moving J*icture Experts Group). In botrij: j 

standards, the graphical content is structured in a so-called scene graph. A scene graph is a > | 

family tree of coordinate system's '^d stiapes, that collectively describe a graphics world. The i 

top-most item in the scene family tree is the world coordinate system. The world coordinate 



/ : system acts, as the parent ,fcr one pr more child eoordinate svstemr. 
- \ eoordmate systenis are, in turn, parents, to-fiirtliier child-qoordi^^ so 

; VRML is a Sle format ffov describirig.objects, Yiy^4:Lide^nes:a set of objects 
5 -asefol? for .doing 3D graphics, niultijmedi<:;;ar^d inteFacu ye^obj ect^yc^^^^ These 
objects are called nodes, and contain elertjenta! data which isjStQied in ^eMs and events, 
T>75ically,>thej scene -graph corrip>;ise£i struc^af al nodes^ leaf r^odesim^^^ nodes and 

sensor nodes, The.str'icturjil^npdes^s^fi^^^^ relationsbip M objects wit^^ a scene. 

The leaf nodes de£ne thefphysical appearanceiof^thc pbjects; T3ie interpolation nodes define 
10: , aiiiiiiations. The.sensprfnpde:^ define user iiiteraction for p3L^r^i :ular uGer input niodali^ 

VR^iL does no i directly support streaming of data from a s^^r/er into a cH/^nt. Facilities such 
, r as synchronisation between streams and time stamping that are essentiail in streaming do not 
i exisrw ii^. V^RML. Howeyery VRML has almechanism that allows external prograrns jto interact 
\\ithrVRMLiclients. This has been used in sports-appHcjitions.to ?ioad anirnation d^t?. into the 
15 uo; dient. See, for exainple,:"VirtuaLiye Soccer" of ,Orad HirTec Systems, Ltd at . . : , 
i <http://w\\'w.yirraalive,cpm> This web docjiment discusses. a process for prcducing realistic, 
animated, three-dinriensional graphic cUpS; that simulate actual -soccer m^^ highlights for 
being sent via the Intemet. Theisystem generates content that compiefnents television sports 
i - coverage with; multimedia-rich JWeb pages in near reaLtime.vIn this exsrnple, the process 
20 works in :t\yo: steps. First the graphics models of the; stadiiuri and; of the soccei* players are 
do'ATiIoaded along with an external prpgranl, in tliisr case va Java Applet: The user can then 
interact iwith the external progjram to request a particular ianimatiom The data ;for this - 
; .animation is then dovimlbaded: into; the client and interacted with ibyi the user. In temis of node 
7 J V type, this process first downloads the. struefiaral and leaf nodes, and thereupon .the interpolation 
25; : nodes. By. changing the setof interpolation nodes, it is possible to run a different animation 
sequence The process ;used in this example is somewhat .equivalent to; a single^ step, process in 
which the user can choose the icomplete VRML.file tliat contains all the models (stmctiiral 
noodes) and all the animation data (interpolator nodes).i This approach leads to long dowriload 
, i.times before any content can be played oh ttie client. This is experienced as a fiiistrating 
30 experience, especially if compared to TV broadcast v/here content is available instantly, 

. The other technology introduced above, MPEG^4, defines a binary description 

format for scenes (BIFS)4hat has a .wide overlap with VRML 97 , MPEG-4, on the other hand, 
has been designed to support streaining.of grapliics as well as :for video. ^4PEG-4.defines two 
;\ ' : server/client protocols for updating and animating scenes: BIFS-Update and BIFSrAnim. 



• -^ S'6m^ dfthfe^aavytagel^^ VRML are the coding of the serene descrifttiori and 

- - of the arfi^fiMibh'aKta^^>^ as this built-in Sfereanriflg capability. Th'e \ls6)r does^riot ha»v6 to 
wait for the complete download of the animation data. For example, in the soccer match ' 
broadcast appSfditionTOentioned eafflaj^ tfe& aniriiation 'G st:ail as soon as the models of the 
5 playfets aiid ^he -sfadinih-are dowttl^ MPEQi^ further haS the ad^totage that it iS mt)re 
efficient oWiAg^^ its fBIFS tr^sp Art pi^tofcol that use^ a ^onhpresSed %ikary fotmat. ^ ^ 
: : - b : n . ^ 'iWatWs^tfte^cohltext; of ^tr^aitlitl^s-tlie fcnd^^techhblogresinent^ above have 
- several' liMitati6nb^\vi\h f^g^d to bandwidth d^age/^acket-loiis "cofli^ebllnent oir recovery and 
■ ' multi-user intferaclS\^ty; esp tt> ISrge niimbferj^ of BliOTtsi * • ' 

10 ; M \ 4 c As td'bahdv^idth; the complete animiatioh is gekefated lat'the server^ This results 
' in a large amount of data that needs to be transported over thfe netWbric^^^fg^, th^Intbtnet", 
^ connecting -the client to the server: Far exarnpl!b,innhe mentioned 
I ; . abbvej: thei22 spccer players-need to be animatedv EaGhiaiiiniatidn data'poirit per individual 

• ' ■ cplayer Gomfii^ses a position in -30 space and; a se^- o^ say, 15 joint dotations to iriodel'the 

15 player's posture. -This represents 63 flbating^poinf values. If it is assxmi^d that the anirftation ' 
upd&te ratd is 1 5 data points per seconds, a bit-ratfe of 665 Kbps is reqiiired. This bittrate can 
*be reduced through Gonlprei&sion. Typioa^^ the bit-rate by a factor of 20, 

i giving a bit-rate of abputSS Kbps. HoweVer^ this iiuniber has not taken into account overhead 
required for th^ Jnternet protocols (RTP; U^ IP) and for additional ddta types^ such as 
20 • audio:' However,; typical modems c?iirreniily commercially available on the consumer market ^ 
^? have a capadfy'of 28.8-^Kbps or 33:&Kpbs. Jt is clearithat streaming animation causes^a"^^ 
problem at the eJid useridue to b^dwidth liMitations. In the case of a^broadcast to a large 

• V i iiumbei^ ofclieaUs^ say 100,000 clients* the data^^tream Will nbed t 

. >i iputersA-routerontthe Internet detfetmiries^he next network point to' which a packet should be 
25 r c forwarded )ori its^way toward its final destination.: Th^ routd^ 
n . information packet abased on its current understm 

- "Cbnnected'to. A router is lotated at ariy juhctute tffnetworics or gateway, including each 
! J - Internet point-bf-presence. It is clear that the^ bro^adcast could lead to an urimainageable data 

e>cplosion across the Internet. To prevent that from' happenings' the actual bandwidth needs to 
30 be^limited tomuch lov^erlhan 28.8 Rbps:' : i . ' On: 71.' - - vi . , - v^: 

^ ' ' As to packet loss concealment; >Vfl^ 

; > ^ (TCP). Packet lossfes are not an issue here, in the cas^ of MPEG^4, BIFS uses RTP/UDP/IP. A 
packet loss recovery mechanism is therefore required.. In a point-to-point application; re- 
rtrarismi&sion of lost packets can be considered. In a broadbast situation,^however, thisis much 



. ^ more complex. In both cases, however, MPEG reiliabilily r^q)uiresre^^ 
usage (redimd3ncy) or Wgher latency (retrans^ ; , ; o l^Or ; ■ . 

r V As to multi-user interactivity, both VRML ,and,MPE%4^^^^^^ 
on a server-cUent communication. No provisions exist to enable coTninunication aniong 

5 multiple clients. ; , v ; ; ^ : : ^ 

For more information on VRML, see, for exarpple, **K.ey C >lafch 5, 

1996 , at: ,<http://sgi;felk.c^mt.c7yf7h9lece of "Iplternetwp^^^ 

Infrasmicture Requirements for Virt^ 1,996, 
publicly available at^5Mp:/y^^'^ 

10 , For more infopnation on MPEG-4 see, for ex ample, "pverview of the JSlPEG-4 

Standard'^ ISO.fEG JTCl/SG29AVGll ed. Rob Koenen, July; 1998, publicly 

available at <http://drogo.cselt.stet.it/mpeg/standards/mpeg-4/mpeg-4.htm>. v t : 

OBJECT OF THE INVENTION - r . - ^: 

1 5 It is therefore an object of the invention to provide a.technology that enables a 

dlient to process multimedia data as^ if it were a steady and; continuous stream. It;is another 
object to enable the continuous processing at a large number of chentsin a broadcast over the 
Interna. It i^ noted that the problems identified above become rather acute in a broadcast 
•- ■ - application. ' ' ' - ' ■' '■' 

SU^IMARY OF THE INVENTION - - y ; / — ^ 

: Td this endfthe invention provides a; method of emul^ streamingia : 

multimedia file via a network to a receiving station connected to the network; Respective state 
information descriptive of respective states of the file is supplied. Trie receiving station is 
25 - enabled to receive the respei:tive state irifomiation via the network and is enabled to locally: , 
generate the ihultimediia file \mder control of the respecti ve state information. In a broadcast 
for animation, the invention relates to a method of supplying data via* a network for enabling 
' 'displaying graphics animauon. Re^ infomiatior: is supplied over.the network 

descriptive of successive respective states of the animation. The respective state infortnation is 
30 received via the network. The receiving station is enabled to generate the animation under : : 
control ofthe respective state information upon receipt : : ' v 

■ in the invention the multimedia file (animation, video or audio file) is described 
' ' as a' succession of states.Tt is this state information that gets transmitted to the clients rather 
thaii tne aiiimatioh data itself. The lerm ^'emulating" therefore emphasizes that ^the information 



* dbrnittto ridtbe sfreamed. The tlient generates the data farpiay-out 

locally and based on the state inform'ation received. Accordingly, the ufer perceives a - 
' continuous *an3 steady sti*eani of data during play-out as' if the data were streamed over the 
iietwbrk (uhdeit bptim^ /. m :; ^^ . . . a ; » i. i 

5 In a preferred embodiment, a shared-object protocol is used to accomplish the 

' emiiiation: BbUi a iseiVerind a client haVe copies of acdllectiori of objects. An object is a data 
structure that h8ids state in^^ an object 

is, for exSbiiife^ a graphics representation o^^ socefef playefsi'The Server teceives a 

streamed video file'^d moititors the objects: It is n6\ed that enaibles the creation of 

10 videci objefcts that ai-e processed ais an entity. If the server changes the state of this object, the 
shared object protocol causes the copy at the client to change accordingly f This is explained in 
more detail with reference to the drawings. • - r : * ^ • 

This state information is at a higher level of abstraction than the animation data 
itself For example, in the soccer match broadcast application mentioned above, the state 
15 ^ information comprises the current positions of the 22 players in the field and parameters ^ ; 
" specifying their current action;(e.g.,' "running", "jumping", etc:). The use of higher leyel>. 
information has several advantages^ in particular in a broadcast application : where animation 
is streamed over the Internet to a large iaudience. The content of the st^te infomiation as; 
communicated over the Internet is very compact, thus requiring lower bandwidth than in case 
20 the animation data itself is streamed. The animation is generated locally from a few 

parameters. In addition, the update rate of animation data points is lower because- the s^tate of 
the animation changes at a slower rate than the animation data itself This contributes to 
- fiuther lowering bandwidth requirements. Furthennore, the invention provides; enhanced 

possibilities for packet loss recovery or . concealment and for network latency jitter masking. It 
25 ■}'■ is easy to interpolate or extrapoliate between states and to implement dead reckoning cpncepts: 
User interaction with>the animation is more easily programmable because of this higher level 
f ^ of abstraction. Another advantage is that multi-user interaction is feasible if clients are enabled 
to share state information. Still another advantagejs the fact that;elients are enabled to convert 
' the state information into animation based on their individual processing power that might 
30 differ fromxlierit to cHent. The resources available at the client may be different per client or 
groups of clients. . v: ^.i;- ; ^ ;: .^c:. 

' i : X ^ Within the context of the invention, reference is,made:to U.S. Patent 

: Application Serial No; 09/053,448 (PHA 23,383) of same Assignee^ titled ''Grqup-wise video 
' - conferencing uses 3Drgraphics model of broadcast event" and incprpprated herein by - 
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refereiice.'This document addresses a TV broadcast service to jmvltiple ge^ 
^distributed end users. The l^troadcast service is integrated with a conferCT a 
certain event in the bro^dc^t, specific groups of end users are switeh'^d to a confer^npe mode 
under softv^^are control so that jthe igroup is enabled to .discuss the event IT^ie-.conf^rence mode 
is enhanced by a 3D giaphics model of tjie video representation of the ,eyent th^ is. = 
downloaded to the groups . The eniusers are capable of interacting with: t^^^^^ discuss 
alternatives to thcJ: event ^. v^r ; " '■■■^^ 'h,-;:;.:;:: rXo ;!..-\v. v-;-? 



BRIEFDESGRI?TIONOF1HEI>PJlWINGS,^^^^^- A r , I, 

i The invention is explained by way of cexarnple andAvith reference to the ^ , 
accompanying-drawings^ w^herein: . i v fv ni ^ ; ;^ 

c , - Fig lis ^diagram of a ^^RMLc^^ ^ / f 

Fig.2 is a diiagram of an MPEG-4 clientrseryer system; and , ! ; r 
n ■> ^ .7 : - > Figs.3^6 ate diagrams of systerasin tlie inyention^ - . 
; ; ' ; . . ; Throughout the figures^ sainc: reference numejrals 
coiresponding features. ^ : v ■ ^ o : • . : /; ^ [' - 

PREFERRED EMBODIMENTS^ - ^ i ^ - : ^ r - - 

Fig. 1 is a block diagram of a dient-seryer system ^V^^^^ 
IOC comprises a server 102 coupled with a client ;104ivia a communieation channel 106, here 
the Intemeti System 100 may coiliprise more clients^ but thespjare n^t sho^ra in prde^ 
obscure the drawing. Server 102 comprises a source encoder li 08, and a channel encoder 110. 
Client 104 comprises a chamiel decoder 112 ^and tt, source decoder V Source encoder 108 is 
considered a content generation tool. For example, it can he a tool that generates the VRML 
animation data fi-om motion capture devices (not shown) operating on video. Channeiencoder 
110 is a sub-system that takes as input the VRML, animation generated at ^source encoder 108 
and transforms it into a form that can be transported oyer the Inteniet. The VRML, animation 
^ data is stored in a file. The transport of this file use;s a standardrfile;transport protocol A 
* client 104, channel decoder is contained in an external program 116. It gets the:animation data 
from the downloaded file aiid sends it to a VRNll. playerllS that performs the source decoder 
^ function. The source decoder function is essentially a management of the scene graph. This 
servei -client communication procedure is not a streaming solution. The specification of 
VRML does not consider streaming a requirement. Facilities such as synchronization between 
streams arid tim^ stamping, both essential toistreaming, do not exist in YI^L-^ , - 
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■'"^'^^'^^^y of a client-server system 200 basedohMP^ 

' -system 200?has a seiner '202 ed a client 204 via a- cbnimunication channel 206. Server 

202 has a sbiiic^ encoder 208 aind a channel encoder 210. Client 204 has a channel decoder 
' ' 212 and a source decoder 214. As mentioned above^ M beencdesigned.to support 

5 streaming. 'Arhong other things, MPEG-4 has de:^iied a binary description format for scenes 
■ ' ^ (BFr S) tliat has a' A^ide di^erlap with VRML 97: Furthemiore, MPEG^ defines twoi /. 
server/client protocols for updating and animating scenes, namely BIFSrUpdate cind^ / 
BEFS-Anim. Advantages of MPEG-4 over VRML within the context of streaming is the 
coding of the scene description and of the imimation^ data as Well as the^built-in streaming 
10 capability; Som^ee ^encoder 208 is, isimilarly to encoder- 108, a content generation tool. Channel 
encoder 210 is different fi-om channel encoder 1 10. It generates a bit-stream in BIFS and 
BIFS-Anim formats. This bit-stream contains the graphics models of the players and the 
stadiimi (in the"^ soccet match afiimatioh) as welf ^ the animation data. ^ 

However, both systems 1 00 and 200 have several serious drawbacks when used 
15 in an environnienf for broadcasting animation' to a large number of clients, say, 100 - 100,000 ' 
clients. The limitations relate to network bandwidth usage, packet loss- concealment and ; 
multi-user interactivity as already mentioned above. 

A preferred embodiment of the invention provides a solution to these problems 
f " . : vfjy erhulatirig the sti^eamirig utilizing a coni^ protocol that supports the sharing of 

20 ' objects By an- object' owft arid an object viewer (or listener). A shared object is a data i 
* 5itrueture that holds state information. Tne set of shared objects that defines the entire state is 
' ' called the world model. The clients and the server:have their own copy of the world model. 
' For examplCi an object 

repfeseritktiori of a- soccer player. The object's state inforaiation is then, for example^ the 
25 ^ jpdsition df the soccer player in 3D spac as "ninning*:.or "jumping" or 

' ^ "sliding" or "lying on the grounds apparently hurt, but has track record of conriedian" - Each 
■ ' shared object is o by a particular party, eJg., the server. The owner ;can , change tt^e state 

"infoirnatiori comained in the object.-Wheri this occurs, the protocol autoniatically synchronizes 
' '^the state iriformatiori across the network. Such a protocol is referred to herein belovv as a 
30 ' ■ shared-object support protocols The protocol ensuires that all the world model copies remain ^ 
• ' consistent as the state^of the world model evolves. Examples of protocols that can be used for 
this purpose are DIS (Distributed Interactive Simulation) .and ISTPi (Interactive Sharing 
" Trari^fei- Protocol): Ari^underlying idea of the invention is to describe the animation as/a 
successiori of States. For exaniple, in the soccer software application, the animation is 



d scribrd as a^successioPvOf player positions on the field ?Ji6?crior^^^^^ The 
Rt:^;te: at < given moment is represented by the world model, ^s^time : ^^sses, ^he; state .eyolves 
and the prctpcol synchronizes. the state; of thefworldmodei across^ft c?b also 

be explained in terms of shared p^jects,^:Thesr cbje^ hpld the state infor^n at^^ describes 
the game at a.given time jnstantvXJpdaies of the state infprmatioB for each object result in the 
fgcueration of 3r?:essages that arejbeing s^t actc;;s the netwpdc +o the eiieiits,: ^,uu] ? j ^ 

■5-. V V r\ Rig.5.b.a block diag;^^ of a system aOO inthe4^v^tipn.;Sy?t^ 
comprises s server;302 coupled to a climt^04 via^ netv/oriCf^Ogv^^ comprises a 

source encoder SOS-and .?,?^^^^ CJient 304 Goipprices a cfeartneldecpdr^^ 312 

and a source dftcpder:3 14. Seiyer 302 a world.mpdel and'c^^ 304 has a 

copy 318 of the wotld modeloData is sfcrcaiiied to source encoder 308>at an input 320. Source 
encoder 308 generates the required state informati based on the iBputrreceiyed,and:Upd 
the:Stata:cf.th£ objects in world model QOpy 316 as the streaming process co^tinues^TTiis type 
. ofjechnology is used, fo? example, by-the VirtuaLiye Soccer system mentioned aboye j 
Channel encoder 310 mpnitprs world model copy 316 and jsncodes the state changes, of the - 
shared objects. :The,enceded state changes are sent. tq client 304 yia neUvprk 306. Gh^el 
decoder receives the; state changes and updates local w^^ eppy 3 1 8. Source decoder 

314 performs, two tasks. First, it generates the animation based on the state informatiGn 
-eceiyed;:Secondly, source decoder 314 m^iiages the scene graph accordingto the animation. 
Source decoder 314 is now.an intelligem cornponent-itperfon^^^ computation and, 

in addition, it iscapable of performingjother tasksrsucbaSiStateimeipplation orjext^ 
to conceal packet losses or network latency jitte^^ c r ' r . < ; ; ^ >r . r r: : : 

; Within this contextjreference is made to U.S, Patent Application: SerialnNo. 
08v722,414 (PHA 23,155):Gf same Assighee,,^^^^^^^^^ local 
updates mitigates latency effects", herein incorporated :by reference.: This reference discusses a 
^sysiem' wherein multiple user^ share a y iiliial envirormert an/interactive software 

> application. State changes of a specific use? :are transmitted to one or more other user?- 
: dependent on respective relative^ distances in tthe VirtuaLenyircnment bjetvy een the specific user 
and each respective one: of the other users. TMs conditional transmission reduces message 
traffic and allows the virtual environment to scale practically indefinitely., . ; : ; 

^ Also, reference is made to U.S. Patent Application SeriaK^^ 
; 23,156) of same Assignee,:titled "Latency effect in multi-player .video game reduced by 

surrogate agent" and incorporated herein by reference. This docunient relates to a data 
■ processiiig^system that processes an interactive software application for a eompetitipn, between 



- ' ' tvs^o'tJf'riitii'^^ compnses'uscMnterface machine for actiiatisri '^j^ f e§pbctive 
^ ^ ones x){\M UsiM-^r^^e machines aire interconnected' via a network. In order lo effectively 

' isiiiniriate latifefitcj^i^a'^useris rejifesefnt^^at the other users^ riiacriines as an^ag^nt 
^ • ' 't^^ g6verneti l^¥'Ak;'bas^ st'oYed^in systeml>^'' > ; ^- 

' ^ " '^'mth^r ftferienc^ isTiftade tei UvS^^Pateiii Application Sei^ No. 08/994i827 (PHA 
23,319) of s^fe Xs^^6e and irrcof^Jbraiid heVfeihby'^efe^ titled **DiVersidri ag€4ituses 
cinyinafogmpJiie tddhftique^^t^^^ lateiicy''. ThiS'ddeHmentTelatW to -^ software agent as a 
furicUbhal pfiit bf a li^ei^tdr^6ti\^ softwd/ii appU hirfititig 6h^a data processing System. 
- ^ ' The ageAf 'cre^es a%sei^j^erce^ order^to ihask latdiiby^presefttin delivery df data 

10- to-the iiser.-Tlie ageht creates the eff^ ^ 5 

' ^ ^' - ' • ' ' It is rioted that copiesSW knd SlS of^the world inddel rieeRl hot be identic^^ 
' - '*'&'g.; Ihi^ riendered^ as Ibng -as ah' object in one G6|Dy 6f the world model and 

\ ' " anoth^sr objefet in ^othgr ccfpy of the Wottd itibdel^ being treated as shaTfetf in'-the sense that 

they' sha^fe^fet^te changes. feasibility and extent bf nOn-ideritity is application-dapehdent. 
15 - Fbfextople, if oh6 client '^SusCT^^^ tb;r^resent the soccer players as, say^ penguins^and ' ' 
'ihothe^ dieht's User pre the represeritatioh of say, ballet dancers^ the representation at both 
' ' " clients are being kept consistent thr6ughout' the syistem by means of the shared state changes. 
As iiSther exainple^ client 304 may eriable the user to iriput additional state information to 

- i ■ ' 'ebhtr61 the rei^ring-of the world n^del ^ play-dut.Tbf example, the user friay select a 

20' - i paurtiiitilsir poiMof yiteW match. TThis state'information is 

• ^hot, and -rlefed riot, be jireseht in serv6r^302i It is noted that the rendering of the viewpoint 

based on state information and the world i^dei is riiuch- less complicated and requires fewer 
' 4e!sbur6eS thM if t^^ image wer6 actu^illy Streamed: intd^cliOTt 304 as a bitmap with depth 
inffdrinatidn. Acecrdirigly; iii atdditioh t?6 the^adYkntages of the invehtio'n nSeritioned earH the 
25^'*' iriVmtidn facihtdtes user-interactivity. • • : • / > ^^ O.: • ?i ; . : 5, 

/ : < ? : J ^>Tha corifigtiration of ^stem 300 assumes that client 304 is capable of running a 
softwarie applieatidii arid has a sufficiently powerful CPU and a sufficiently large stor^e, 
. • u iSdme ciierits may riot have these capabilities onboard. It is therefore desirable to consider 

^;- lower-end temiinals, also r "thin eliientS' Such terminals could be, for example, 

30 low-profile MPEG-i4 temiirials that accept a^ DIES stream as input but may not be powerful * 
i - enough. This is^ explained with reference to Eig;4 that is a block diagram of a system 400 
actotdirig fd the invention. System 400 comprises a server 302 .that communicates with client 
204 via a translator statiori 406; The configuration of server 302 and^cliient 204 has. been 
- " ' - 'diseiissed aboVe. Tranfelator station 406 maintains a locaLcopy. of the world model. This world 



model is undated by the messages from sen^er302 sa that .^^ po^^ 
state. Bapea on this state information, trans^ator^^^s^^^^ Gomputes tbe^^^^^ 

^mimatipn.da^^s encode^:^^^^ BIFSrv^m formai and trm^mitted t^^^^^^^^ Server 
302 is similar, to the one in systeii; 30q, Tr^^ 406 is. a. m^^^^^^^ a 

conversion, bet\veen messageSjtransniitted und^r^t^^ sharerirobj^ct support protocoJ on the one 
hand, and tJhe BIFS- Aniinybit-stre^in ,o^^^^ 4Q6 has a chatmpl decqder 312 

discussed jaboYe,. a soxH-ce . transccder AX 0 and a channe? jencqder, .41?.; ^t^P^^^^ 3 12: iiite|T)rets 
the messages received from sender 3 8. Source 

-transcod5r 4L Q;CQrnpnse^ a,Fro based on stateinformation. 

This module preferably .perfojm such tasks az packet loss recoyjsrj'^^,^^^^^ 
extrapolati9n),jdead,reckoniii local anirnation, etc,rsimil^x to source deep 
Channel encoder 4 12. generates a bit-str'-.am in BIFS and BIFS-Anim ^ 
output of source transcoder 410, 

Fig.5 is a block diagram of a system 500 in the invention. System 500 combines 
the configurations of systems 300 and 400. System 500 comprises a server 302, a network 
502, chents 504, 506, 508 and 510 connected to server 302 via network 502. System 500 
further comprises a translator station 406 and clients 512, 514 and 516. Clients 512-516 are 
coupled to server 302 via network 502 and translator station 406. Clients 512-516 are served 
by translator station 406 with BIFS bit streams, whereas clients 504-510 receive the state 
information in a protocol that supports shared objects and generate the animation themselves. 

Fig.6 is a block diagram of a system 600 in the invention that enables 
interaction among clients. System 600 comprises a server 302 coupled to clients 602 and 604 
via network 606. The configuration of server 302 is discussed above. Server 302 has a copy of 
a world model with objects 608, 610, 612 and 614. Clients 602 and 604 have similar copies of 
the world model with similar objects 608-614. The copies of the world model are maintained 
consistent throughout system 600 through state information sent by server 302. This forms the 
basis for the emulation of streaming a graphics animation, a video animation or an audio file 
as discussed above. Clients 602 and 604 now also share objects 616 and 618 with each other, 
but not with server 302. For example, client 602 is owner of an object "viewT)oint"that 
represents the view of the graphics representation of the soccer match chosen by client 602. 
Based on the state information received from server 302 client 602 renders a graphics image of 
the match as if it were viewed firom a particular position in the stadium. The rendering of the 
image is based on the combination of current state information received from server 302, the 
local world model copy and the user input via user input means 620, e.g., a joystick or mouse. 



'•'41iafeif^blHPIefeHiofl^I^fec'Vie>^ Cliibftt 604 shares the viewpoint ofejtet thi^ islieing 
i^ept colKifetfeftt^di the dhe atehent 602'iind^'the cdntnbl oiF the fatter and uisfft'g'the^shared- 

are riot khtffedHvftfi^fierdlients the -system. It is 
noted thaiWeTfenderirig'bf t^ vieWpoint'teiijsed bri'^^^ and the world model is 

5"^ ' irfuch IfeV ciam^icate^Hfe fewef'resdurc^s^^ image were Idtaaliy streamed 

^^^iritbcfie^# 602 arid 604 & iebitma^ with ideptli ifafonn^ may%vferf be a 

= - ^ ftbtailyyistribMetf systi^ifi WiSioiit a servbr with iTimfi d\^ership; Each respectivd^one of 

rmltij;>\b cTA^xiis^ the Vv^frTdliSoderthiat is jperbeptible from 

' iall cli^ritk. The o\vnW 6f iairi object triggefs^a ^Vate cHahge that geifs prbpS^M^d through the 
^iO network do dis tb miaihtairi consistency ^thiri the shared world model; In imufti-user^ " ' ' ■ 
^ application the effect is a coritihiiousPplay-biit at each elichf witlib^it*severe bahdM 
liriiitaticns as a conseqU^ of the eriiulation of streaming of the?animatidnV " - i> 



I A method of emulating streaming a multimedia file via a network to a receiving 

station connected to the network, the method comprising: 

- supplying respective state information descriptive of resjpective states of the file; 

- enabling &e station to receive state inforniatibh via tHd rietwo and 
enabling the station to generate the file under control of the respective state information, 

2. ^ ' 

- receiving the file through streaming; and 

- generating the respective state information based on the file received. 

3, The method of claim 2, comprising using a shared-object protocol to 
communicate the state information to the station. 

4 The method of claim 1, wherein the respective state information is broadcasted 

over the network to multiple receiving stations. 

5. The method of claim 1 , wherein the file comprises graphics animation. 

6. The method of claim 1 , wherein the file comprises audio. 

7. The method of claim 1 , wherein the file comprises video. 

8. A method of supplying data via a network for enabling playing out a file, the 
method comprising; 

- supplying over the network respective state information descriptive of successive respective 
states of the file; 

- enabling receiving the respective state information via the network; and 

- enabling generating the file under control of the respective state information upon receipt. 



9. 

protocol. 



13 



~''PG*/iEP59/05775 



The method of claim 8, comprising supplying the data using a shared object 



10. 



5 



The method of claim 9, comprising supplying the data in a broadcast. 



11. A station for use in.a server-client system, wherein: 

- the server is coupled to at least one client; 

- the system is capable of emulating streaming a multimedia file via a netw^ork to the station; 

- the server supplies respective state information descriptive of respective states of the file; 
10 - the station is capable of receiving the respective state information via the network; 

- the station is capable of generating the file under control of the respective state information; 
and 



- the station streams the file generated to the at least one client. . 
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